Background: As physicians reduce their work hours, transfer of patient care becomes more common; this is a time of heightened risk to patients. Training in patient handover skills may reduce this risk. The objective of this study was to systematically review the literature regarding education models available to teach handovers skills to healthcare professionals.
Introduction
According to the 2007 National Physician Survey, physicians are currently working or intend to work fewer hours. 1 Residents' work hours restrictions have been mandated by the various provincial contracts in Canada, in the Accreditation Council for Graduate Medical Education (ACGME) guidelines in the United states, and the European Work Time Directives, in part as a guarantee of patient safety.
2,3, 4, 5, 6 Reducing physician work hours increases the transfer of care of patients from one physician to another. 7 Many authors have identified this transfer of care, termed handover, as a time of potential risk to patients. 8, 9, 10, 11 Thirty percent of residents on internal medicine call identified adverse situations which could have been predicted by, or benefited from better information in handover. 12 The Royal College of Physicians and Surgeons of Canada (RCPSC) and the ACGME identify "communicator" as a core competency for training of residents including communication between physicians. In spite of this, most residents are not given formal education in handover skills. In a study in Northern Ireland it was found that only 13% of residents receive any explicit training in handovers and in the United States surveys have demonstrated that between 10% and 40% of programs provide formal training in handover. 7, 8, 9 Reviews detailing mnemonics or standardized protocols for the transfer of patient care have been published previously. 15, 16, 17 However, the literature is limited in the application and assessment of the effectiveness of these protocols. In addition, despite the important role handover may have in patient safety, there is no consensus on the educational methods to successfully teach it.
The objective of the current study was to systematically review the literature regarding education models available to teach handovers skills to healthcare professionals.
Methods

Criteria for considering studies for this review
Types of studies Intervention studies, survey questionnaires, qualitative studies, descriptive studies and educational interviews.
Types of participants
The target population consisted of adult healthcare professionals, including physicians, nurses, residents, medical students and paramedic personnel. All healthcare professionals involved in the care of patients and in the transfer of patient information (handover) to a fellow professional were eligible for inclusion.
Types of interventions
The interventions of interest were education tools and resources available to teach handover to residents.
Types of outcome measures 1) Primary outcomes
The primary outcome was a change in handover skill or efficiency, based on personal perception or external evaluation.
2) Secondary outcomes a) Identification of strengths and weaknesses of current handover skills b) Healthcare personal satisfaction -Personal satisfaction with healthcare work.
Search methods for identification of studies
Electronic searches
A systematic review was conducted of the Englishlanguage literature to identify publications of educational resources on patient handover skills. Medline, Embase, Health and Psychosocial Instruments (HaPI), Cumulative Index to Nursing and Allied Health Literature (CINAHL), science/social science citation index and PsychINFO databases were searched for English-language publications from January 1990 to December 2009. The search terms used were training tool, teaching module or combinations and variations and the MeSH terms "Professional Competence", "Education" and "Teaching Methods and shift change, sign over, signout, handoff, handover or transfer" and the MeSH heading "Shift Reports". References listed in papers included for data extraction (below) were reviewed to identify resources which may have been missed.
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The Medline search string is included as Appendix A.
Study Selection
Two investigators (M.M. and R.G.) independently reviewed the identified publications for inclusion or exclusion. An independent third reviewer (M.G.) resolved any disagreement. Papers were included if they contained an educational resource for teaching patient handover from any health professional group in any type of patient population. Exclusion criteria included handover in non-healthcare settings.
Data Extraction and Evaluation of Quality
Papers were then reviewed by one of two authors (M.M. or R.G.). The following information was extracted: profession or specialty targeted, country, educational model(s) presented, any outcome data, which may have been presented.
In addition to the classical 4-point rating scale for the levels of evidence in quantitative research 33 , we used a rating scale described by Cote and Turgeon to assess the level of evidence in the included qualitative studies 34. This scale allows studies to be scored out of 12. In order to match the 4-point rating scale used for quantitative studies 33 , we reported scores of 1-2 as level 5, 3-4 as level 4, 5-7 as level 3, 8-10 as level 2 and 11-12 as level 1. Therefore, the lower the score out of 5, the greater the level of evidence and methodological quality. Further, where studies included an evaluation of an educational program they were assessed using the Kirkpatrick levels 35 , which describes the depth to which a program is evaluated.
Results
Results of the search
1746 studies were identified following our electronic search, of which 1644 were excluded following title review. The remaining 102 studies underwent abstract review and a further 63 papers were excluded. Of the remaining 39 studies, five could not be obtained and an additional 22 were excluded upon manuscript review ( Figure 1 ): 5 were opinion pieces or editorials, 14 did not present an education model, and 3 did not provide details. Hand searching of references of the 12 publications yielded no additional studies that had not previously been investigated.
The 12 included studies are summarized in Table 1 . Five publications were from the United States, five were from the United Kingdom, one was from Israel and one was from Australia. There were no articles identified from Canada. Five educational resources were directed toward residents alone, a further three towards a diverse group of professionals including physicians and physician trainees, and four were toward allied healthcare professionals.
Eight of the twelve included studies were evaluated using Kirkpatrick levels, as shown in Table 1 . Seven of the nine studies were level 2 or 3 and one at level 1. There were no studies that investigated the effect on patient outcomes, which would be level 4. The overall quality of the included studies was relatively low, rated at 4 or 5, excluding the study by Cleland et al., 30 which was given a quality rating of 1.
Seven studies utilized simulation skills to teach handover. 21, 22, 23, 30, 32 Simulation included a wide variety of methods ranging from role-playing to a recreated step-down unit with a simulated patient. 23 Seven studies utilized observed handover, either in person or with video-tape review. 18, 19, 20, 21, 22, 26, 30, 32 Commonly this was done in conjunction with a simulation-training model. For example, Berkenstadt et al. used a simulation based communication workshop in a critical care setting to assess handover among nurses. 23 These authors reported significantly improved reporting of patient information and physiologic parameters following the intervention. In the study by Nestel et al., role-playing was noted to be challenging. Specifically, perioperative practitioners experienced some difficulties playing the role of the consultant or senior physician. However, this experience improved the participating physicians' understanding of what information was required for handover to be completed effectively. 18 Eight studies used or suggested formal didactic sessions to teach handover skills. 15, 18, 19, 21, 22, 24, 25, 31 Chu et al. implemented a structured handover process with an initial one-hour didactic teaching session for internal medicine interns. 19 This study included both observed interviews by experienced e99 Handover has been identified as a time for teaching professionalism. 15, 20 Two studies asserted that professionalism was an integral part of handover; they note that this is a time when "ownership" of a patient can be encouraged. 15, 21 Specifically, Arora et al. suggest that professionalism can be redefined with a focus on "shared responsibility". This concept suggests that high standards of professionalism be maintained even if a long-standing relationship with the patient does not exist, such as during handover of the patient to a new physician. 15 Cosgrove et al.
suggest that a combination of lectures, simulation, case-based discussion and a move toward competency-based training may be needed. 21 At least one study demonstrated handover skills being taught as part of a larger curriculum about patients. 22 In study by Horwitz et al., a new curriculum using the "SIGN OUT" mnemonic and a combination of lectures and role-play was implemented. 22 These authors reported that residents had greater confidence and comfort with handover after the curriculum. Overall the perceived usefulness of the structured oral handover format was rated 4.46 out of a possible 5.
In the study by Chu et al., the need to develop faculty expertise was identified. 19 They utilized a combination of literature review and practice sessions with attending physician peer feedback to develop teaching capacity within the department.
Of the included studies four describe educational models without investigating effects on behavior or outcomes. 15, 20, 21, 30 Specifically Arora et al. provided a theoretical construct focusing on developing specific competencies, including effective communication, professionalism and handover education and evaluation. 15 Klaber et al. highlighted key elements of handover, and the need to model them in a clinical setting. 20 They also suggested the use of peer or video review of handover with reflection.
Two studies used third-party observation to describe behavioral changes.
23, 26
Catchpole et al. implemented a handover protocol adapted from Formula 1 racing, and compared pre and post intervention handover in an intensive care (ICU) setting. 24 In this study, a single observer was present for all handovers, and a reduction in technical errors and omitted information was reported. The remainder used questionnaires of student perception to evaluate either participant reaction (Kirkpatrick level 1) or impact (Kirkpatrick level 2) on learning. All studies that measured outcomes did so by questionnaire or observation after the intervention. No studies used randomization or control groups.
None of the studies have directly investigated the impact of handover education on patient mortality or morbidity, which would represent the highest level (4), of program evaluation in the Kirkpatrick model. All studies that investigated the transfer of information showed reduced errors of omission 23, 24, 25, 26 and one study showed improved rates of checks on critical machinery and medications with a decrease from 5.42 to 3.15 events per handover. 24 The study by Catchpole et al.
was the only study to investigate the length of handover and showed a non-significant decrease in the length of time for handover after a brief workshop and implementation of a handover protocol. 24 The outcomes of the included studies are summarized in Table 2 .
Discussion
In spite of handovers being increasingly a part of a physician's duty, there is limited research on educational models to teach handover skills to residents. We were able to identify only 12 articles, which dealt with the education of handover. Much of the literature on handover simply presents a mnemonic or checklist for handover without describing educational models. 27, 28, 29 Although there is limited literature, the existing data indicate that there are methods of teaching handover that improve information transmission, 23, 24, 25, 26 healthcare provider comfort, 12, 22 and objective measures of errors. 24 The majority of educational models demonstrating these benefits had defined goals for handover or a summary tool targeted to the work environment, e104 Students generally satisfied with learning the process of handover. Iedema, 2009 (32) In interviews "all participants expressed satisfaction". Some practitioners were noted to maintain reflexivity after the intervention.
(1) Lack of standardized handover.
(2) Lack of handover at patients bedside e106 used simulation under supervision of an experienced educator who provided direct feedback with the opportunity to practice learned skills. As well, direct supervision of handover by preceptors educated in handover models was identified as useful by resident physicians. Although there are no studies detailing improved patient safety directly, teaching handover practices improved resident confidence in their handover, 22 and receiving residents are more comfortable with their duties at night when receiving adequate handover. 12 In addition to patient safety, increased number of handovers and reduced physician work hours have led to concern over loss of professionalism or a sense of responsibility for and ownership of the patient's care. 30 This is identified as an agency problem in social science theory and handover is specifically identified as an opportunity to address this problem through fostering a culture of professionalism and responsibility. 15, 20 This study is limited to English language data, and by the paucity of existing literature. In order to expand the available literature we also included data from other professions, which may not be directly relevant to physicians. We were unable to identify Canadian literature on handover education. None of the studies investigated patient outcomes, and most of the studies that did investigate outcomes only measured provider perceptions of handover quality, which may not translate into benefits for patients. Furthermore, with high heterogeneity among the included studies, including both quantitative and qualitative methods, methodological assessment was limited. The quality of a systematic review is limited by the quality of the primary studies which were almost uniformly of low quality. However, the inclusiveness of this systematic review allows an overview of the available evidence, and highlights the need for further research in this field.
Conclusion
In spite of a paucity of literature, most notably the absence of any literature which demonstrates changes in patient outcomes, the published literature demonstrates that there are models of education that can improve handover communication. This can improve inclusion of key elements in handover and make physicians more comfortable with handover. Further research on appropriate models of handover education is needed, both comparing different methods of education and evaluating the effect on patient safety. A cohort comparing observed interactions with simulation training on patient safety would provide valuable insight to direct future development of educational models.
